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CLAIMS : 

What is claimed is: w 

1, A control unit for an AC generator which provides power to a battery, the AC 

generator having a field current running through a field coil and an output _ 

voltage adjusted by duty- controlling the field current according to a rectified 

output voltage of the AC generator, the control unit comprising: 

means for switching, in response to a duty ratio of the field current of the AC 

generator being not higher than a predetermined duty ratio, the output voltage of 

the AC generator to a first regulated voltage value when a lamp load is applied to 

the batte r y * 

means for switching, in response to a duty ratio of the field current of the AC 
generator being higher than the predetermined duty ratio, the output voltage of 
the AC generator to a second regulated voltage value higher than the first 
reaulated voltage value when the lamp load is applied to the battery; and 
means for switching the output voltage of the AC generator to the second regulated 
voltage value without regard to the duty ratio of the field current of the AC 
qenerator when the lamp load is not applied to the battery. ^ ^. ^ 

2 The control unit according to claim 1, wherein switching between the first 
regulated voltage value and the second regulated voltage value is performed by an 
ON/OFF signal from a lamp load switch. 

3 The control unit according to claim 1, further comprising: . , , 

means for using a second predetermined duty ratio as the predetermined duty ratio 
when the lamp load is applied to the battery, and using a first predetermined duty 
ratio as the predetermined duty ratio when the lamp load is not applied to the 

wherein' the first predetermined duty ratio is lower than the second predetermined 

4'**'a n^ntro l unit for an AC qenerator which provides power to a battery, the AC 
qenerator having a field current running through a field coil and an output 
voltage adjusted by duty-controlling the field current according to a rectified 
output voltage of the AC generator, the control unit comprising: 
means for switching the output voltage of the AC generator to a first regulated 
voltage value in response to a duty ratio of the field current being lower than a 

^^:nf fof s:ttch5^;g'tJr;utput v^tage of the AC generator to a second regulated 
voltage value higher than the first regulated voltage value in response to the 
duty ratio being higher than the predetermined duty ratio. K.v^^^v ^h^. 

5 A method for controlling an AC generator which provides power to a battery the 
AC generator having a field current running through a field coil and an output 
voltage adjusted by duty- controlling the field current according to a rectified 
output voltage of the AC generator, the method comprising the steps of: 
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switching, in response to a duty ratio of the field current of the AC generator 
being not higher than a predetermined duty ratio, the output voltage of the AC 
generator to a first regulated voltage value when a lamp load is applied to the 
battery; 

switching, in response to a duty ratio of the field current of the AC generator 
being higher than the predetermined duty ratio, the output voltage of the AC 
generator to a second regulated voltage value higher than the first regulated 
voltage value when the lamp load is applied to the battery; and 

switching the output voltage of the AC generator to the second regulated voltage 
value without regard to the duty ratio of the field current of the AC generator 
when the lamp load is not applied to the battery. 

6. The method according to claim 5, wherein switching between the first regulated 
voltage value and the second regulated voltage value is performed by supplying an 
ON/OFF signal from a lamp load switch. 

7. The method according to claim 5, further comprising the steps of: 

using a second predetermined duty ratio as the predetermined duty ratio when the 
lamp load is applied to the battery; and 

using a first predetermined duty ratio as the predetermined duty ratio, lower than 
the second predetermined duty ratio, when the lamp load is not applied to the 
battery. 

8. A method for controlling an AC generator which provides power to a battery, the 
AC generator having a field current running through a field coil and an output 
voltage adjusted by duty-controlling the field current according to a rectified 
output voltage of the AC generator, the method comprising the steps of: 
switching the output voltage of the AC generator to a first regulated voltage 
value in response to a duty ratio of the field current being lower than a 
predetermined duty ratio; and 

switching the output voltage of the AC generator to a second regulated voltage 
value higher than the first regulated voltage value in response to the duty ratio 
being higher than the predetermined duty ratio. 
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What is claimed is: 

1. A control apparatus for an AC generator (1) having a field coil (102) and an 
armature coil (101) which provides a generation signal during power generation of 
the generator, said control apparatus comprising: 

a rectifier (2) connected to the generator for rectifying the output voltage 
thereof ; 

a storage battery (4) connected to the field coil of the generator for supplying a 
current to the field coil, said battery also being connected through said 
rectifier to the armature coil of the generator so as to be charged by the 
generator through said rectifier; 

a voltage regulator (3; 3 A) connected between the generator and said battery for 
controlling the current supply from said battery to the field coil, said voltage 
regulator including a switch connected in series with the field coil of the 
generator for turning on and off the current supply from said storage battery to 
the field coil so as to control the output voltage of the generator to a 
predetermined value; and 

a detector (6A; 6B) connected between the armature coil of the generator and said 
storage battery and between said rectifier and said storage battery for detecting 
an operating state of the generator and operating an indicator (7) so as to 
indicate the detected operating state of the generator; 

said detector comprising means for preventing a significant battery leakage and 
discharge current flow through the detector upon the deterioration or failure of a 
rectifier diode, said preventing means comprising: 

an indicator switch (605, 607) for turning said indicator on and off; 
an emitter follower transistor (610) having an input terminal connected through a 
high impedance and the rectifier to the armature coil of the generator, and an 
output terminal connected to said indicator switch for controlling said indicator 
switch based on the generation signal from the armature coil; and 
a relatively low value capacitor (603) connected to said emitter follower 
transistor for smoothing the generation signal from the armature coil.^ 
2 A control apparatus according to claim 1, wherein said indicator switch 
comprises a power transistor (607) which has a collector connected through said 
indicator to said storage battery, an emitter connected to ground and a base 
connected through a resistor (606) to said storage battery, and a control 
transistor (605) which has a collector connected to the base of said power 
transistor, an emitter connected to ground and a base connected through a resistor 
(604) to an emitter of said emitter follower transistor, said emitter follower 
transistor having a collector connected to said storage battery and a base 
connected through a reverse-current checking diode (602) and a resistor (601) to 
said rectifier. 

3. A control apparatus according to claim 1, further comprising adjusting means 
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connected between said voltage regulator and said detector for detecting the 
output voltage of said emitter follower transistor and adjusting it to a value 
lower than said predetermined value to which the output voltage of the generator 
is controlled by said voltage regulator. 

4. A control apparatus according to claim 3, wherein said voltage regulator 
comprises a power transistor (306) which has a collector through the field coil of 
the generator to said storage battery, an emitter connected to ground and a base 
connected through a resistor (305) to said storage battery, a first control 
transistor (304) which has a collector connected to the base of said power 
transistor, an emitter and a base connected through a first Zener diode (303) to a 
voltage divider (301, 302) which is connected between said storage battery and 
ground, and a second control transistor (311) which has a collector connected to 
the emitter of said first control transistor, an emitter connected to ground and a 
base connected through a second Zener diode (310) and a resistor (611) to the 
emitter of said emitter follower transistor, said second Zener diode having a 
threshold voltage which is lower that of said first Zener diode. 
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